In this article, we analyse the effect of an incentive experiment on German consumers' recording behaviour on the basis of a one-week diary of their point-of-sale expenditure. Part of the experiment, which was carried out shortly before the consumers began filling in their payment diaries, involved consumers rolling a die with a chance of winning either EUR 20 or nothing, that is, they were randomly assigned an incentive. We ask whether respondents' recording behaviour differs depending on whether individuals win or lose. We argue that winners attach a more positive feeling to the survey than losers and therefore show a stronger commitment to the diary. As the incentive experiment is part of a larger experiment to elicit respondents' risk preferences, we also provide evidence on the effect of conducting up-front behavioural experiments in representative surveys. Our results indicate that the outcome of the lottery (rolling of the die) has an impact on the quantity of transactions recorded, but does not affect other aspects of respondents' recording behaviour, such as item nonresponse or rounding. It also has a negligible impact on substantive measures, such as the cash share.
Introduction
Behavioural economists and psychologists often conduct experiments using convenience samples (e.g., college students). Recently, however, there has been growing interest in embedding behavioural experiments in representative surveys. In many behavioural experiments, participants receive a monetary payoff, which largely depends on the respondents' behaviour, but often contains a random component as well. The interest of behavioural economists lies in the observed behaviour of the participant (e.g., whether a guaranteed payment is preferred over participation in a lottery), and not in the individual payoffs. However, when these experiments are embedded in a standard survey, the payoffs from the experiment can be interpreted as an incentive payment. The payoff may thus have an impact on participants' attitude towards the survey and ultimately affect their reporting behaviour in other parts of the study, for example, the classic questionnaire. Our article provides evidence on this issue. Failure to acknowledge the incentive effects of behavioural experiments and the possible biases and measurement error they induce in the collected data might lead to a misinterpretation of the survey results.
To the best of our knowledge, we are the first to link behavioural experiments to the literature on the role of incentives in surveys. Due to the fact that our incentive experiment constitutes part of a behavioural experiment, it differs from the existing literature on survey incentives in two important respects. First, we do not focus on participation incentives, but on incentives randomly assigned to participants between two stages of the interview process, that is between a regular questionnaire and the self-completed diary collecting data on payment transactions. We will therefore be able to assess whether incentives have an effect on respondents' answers, given participation. Second, our participants are aware that other participants receive a different incentive or no incentive at all. Thus, they might be disappointed if they receive nothing or, on the contrary, be very pleased if they obtain the incentive. This positive or negative feeling -in addition to the monetary value of the incentive -should result in more pronounced effects of the incentive on commitment to the survey, measured along various dimensions.
To assess the impact of the incentive on respondents' recording behaviour, we consider different indicators of item nonresponse: our focus will be on transactions that are not reported at all. To be more precise, we study the possible underreporting of cash and lowvalue transactions. In addition, we look at common measures of data quality: the incidence of incompletely reported transactions and the rounding of transaction amounts. Our analysis fits well in the Total Survey Error literature, as our study sheds light on a nonsampling error (Groves and Lyberg 2010; Groves 2004; Biemer and Lyberg 2003) , namely measurement error as a result of a specific design feature.
The basis of our analysis is a behavioural experiment eliciting respondents' risk preferences, which is carried out between a standard questionnaire-type data collection and a self-completed one-week diary of consumers' point-of-sale expenditure. In the first stage of the risk experiment, consumers have the choice between receiving a guaranteed payment of EUR 10 and participating in a lottery with an expected value of EUR 10. Riskaverse consumers will choose the guaranteed payment while more risk-loving consumers will go for the lottery option. Consumers participate in the lottery by rolling a die. Participants either win EUR 20 if they throw a 4, 5, or a 6, or nothing if they throw a 1, 2, or a 3. While economists running these kinds of experiments are mainly interested in whether the respondent opts for the guaranteed payment (risk-averse) over participation in the lottery (risk-loving), we are more interested in the lottery part. We re-use the behavioural experiment to learn something about the effects of incentives on consumers' recording behaviour.
The lottery can be interpreted as an incentive experiment, with the random assignment of an incentive of EUR 20 for the "winners" and nothing for the "losers" resulting from the rolling of the die. In addition to the monetary value, "winning" the game may induce a positive attitude towards the survey. Both the monetary incentive itself and the positive attitude from winning should lead to a higher commitment to the survey and may affect the respondents' recording behaviour in the diary.
In the analysis of incentive effects, we will focus solely on the lottery and restrict the sample to respondents who participated in the lottery. It is necessary to exclude the riskaverse consumers who chose the guaranteed payment in the first stage of the risk experiment, because the payoff they receive is not assigned randomly, but chosen by the respondents themselves based on their risk preference. Hence, this group of respondents differs systematically from respondents participating in the lottery. It nonetheless makes sense to analyse the behaviour of those risk-loving consumers who chose the lottery option over the guaranteed payment. If the recording behaviour of this selected group differed depending on whether it wins or loses, the survey results could be biased.
We find that the payoff from the lottery seems to have some impact on consumers' commitment to the diary part of the study in that these respondents record more transactions. However, it does not induce a bias on the key qualitative results, such as the share of cash payments. Our results indicate that the monetary incentive, as well as its nonmonetary component ("winner" vs. "loser"), given to the participants during the interview, do not lead to biased outcomes in subsequent parts of the survey. This is good news for economists who plan to embed behavioural experiments with a random payoff in representative surveys. The incentives' main effect seems to be the increase in the number of transactions recorded during the first few days of the diary recording period. Survey designers with short diary studies (e.g., one or two days) may thus be able to increase the number of transactions recorded by respondents by paying an additional incentive during the interview, that is, before the diary recording period starts. However, in general, paying an unconditional incentive during an interview or different parts of an interview has very limited impact on the recording behaviour of respondents.
Related Literature
Our analysis can be linked to issues related to measurement errors discussed within the Total Survey Error (TSE) framework (see Groves and Lyberg 2010 for an overview). We are mainly concerned with measurement error due to respondents' recording behaviour, including item nonresponse and omissions by respondents (see Weisberg 2005; Biemer and Lyberg 2003) . Biemer and Lyberg (2003) suggest, describing the merits of the TSE framework, that "among the set of alternative designs, the design that gives the smallest total survey error (for a given fixed cost) should be chosen." (Biemer and Lyberg 2003, 850) . Our results can help survey designers wanting to include behavioural experiments in their studies to gain a better understanding of the consequences of the experiment for the total survey error and to make a more informed choice about where in the interview/study process to use behavioural experiments.
Our study is also closely related to the literature on the effects of incentives on data quality and respondents' answering behaviour. From a theoretical point of view, incentives can have an impact on the recording behaviour due to a stronger commitment of the respondent to the survey. It is a well-established fact that responding to survey questions is a complex process that imposes a burden on the interviewee (see, for example, Jones 2012; Sharp and Frankel 1983; Groves et al. 1992) . Various methods to reduce or counter the response burden for interviewees have been proposed (see Hedlin et al. 2005 , for business surveys), among them fostering respondents' interest in and commitment to the survey (Bonke and Fallesen 2010; Davern et al. 2003) . In this vein, we argue that providing respondents with an incentive that has both a monetary component (EUR 20) and a non-monetary component ("winner" vs. "loser") will increase their commitment to the survey and subsequently influence their reporting behaviour. There is some evidence in the literature that this is indeed the case. The study by Bonke and Fallesen (2010) on Danish data comes closest to what we are researching in this article. Bonke and Fallesen (2010) study how different incentives, paid out through a lottery game, explain people's participation rates, choice of survey mode (CATI/CAWI), and data quality in a large-scale Danish survey on time-use and consumption. What makes the study particularly interesting for us is that they investigate respondents' behaviour in the survey diary context. However, in contrast to our study, their participants are not aware that there are lotteries with varying prizes. They find a strong effect of incentives on response rates as well as on mode choice, but no effect per se on respondents' behaviour. Neither item nonresponse in the regular questionnaire of their study, nor the number of reported activities or consumed goods and services in the diary differ significantly depending on the incentives provided, if both CATI and CAWI respondents are analysed. They do find some positive effects of incentives with respect to reporting behaviour and data quality for CATI interviewees only. The fact that the impact of incentives on respondents' recording behaviour may be rather limited has also been documented by other researchers. Davern et al. (2003) and Shettle and Mooney (1999) investigate the impact of incentives on classic measures of data quality, such as item nonresponse and the number of edited variables/ cases. They find that (prepaid) monetary incentives do not have an impact on data quality. Similarly, Tzamourani and Lynn (1999) show that there is no clear effect of incentives on respondents' recording behaviour, concluding that ": : : the incentives did not affect the respondents' answers in any way, that is they did not induce bias in the responses." (Tzamourani and Lynn 1999, 16) . Göritz (2005) documents for a web-based survey that if respondents are offered an incentive that is contingent on completing all relevant questions in the questionnaire, their reporting behaviour in terms of the number of omitted questions and other quality indicators does not differ from that of respondents who are not offered an incentive. The same seems to hold true for web-based studies using access panels (Göritz 2004) .
Whether incentives have a positive, negative or no effect at all on respondents' reporting behaviour is nonetheless still an open question. Studies by Ryan (2009), Singer et al. (2000) , Willimack et al. (1995) , James and Bolstein (1990) , and several of those cited in Laurie and Lynn (2009) found -contrary to the studies cited above -that incentives do have an effect on reporting behaviour and data quality. Goldenberg and Ryan (2009) report that in the US Consumer Expenditure Diary Survey, respondents receiving a pre-paid monetary incentive of USD 20 or USD 40 reported more transactions and also performed better on other indicators of data quality. A similar result is reported by Goldenberg et al. (2009) for the same type of incentives used in the Consumer Expenditure Interview Survey. Singer et al. (2000) show that for some households, paying an incentive reduces item nonresponse. However, the effect is very small: "Only 7 percent is explained by both the demographics and the incentives, and incentives alone explain less than 1 percent of the variance in item non-response." (Singer et al. 2000, 180) . They also find an impact of incentives on the distribution of responses. Respondents receiving an incentive seem to be in a better mood (see also Schwarz and Clore 1996) and report more optimistic expectations. Willimack et al. (1995) summarise their findings: "In addition, evidence suggests greater response completeness among responding incentive recipients early in the interview, with no evidence of increased measurement error due to the incentive" (Willimack et al. 1995, 78) . James and Bolstein (1990) find that what they call "large" prepaid incentives of USD 2 lead respondents to expend more effort on completing questions in a mail survey. They measure greater effort by the length of the respondents' answers, the number of comments and number of words written. Interestingly, they also find that large incentives increase ": : : comments that were more favourable towards the survey sponsor" (James and Bolstein 1990, 346) , which signals a stronger commitment to the survey. James and Bolstein (1990) cite several older studies (e.g., Godwin 1979, and Shuttleworth 1931) which have also found that respondents receiving monetary incentives have a tendency to provide more comments and more complete responses. A similar result has been found by Goetz et al. (1984) .
Given the mixed evidence of incentives on respondents' recording behaviour, it is difficult to derive a clear hypothesis. However, in contrast to the studies cited above which find no effect of incentives, the monetary incentive in our study is substantial (EUR 20) and also has a non-monetary component ("winner" vs. "loser"). We thus formulate the hypothesis that the incentive will have an effect on respondents' diary recording behaviour.
Our study also provides evidence on aspects of incentives that have, to the best of our knowledge, not yet been addressed in the literature. The papers cited above mainly deal with conditional and unconditional participation incentives, that is, incentives paid to induce the respondents to take part in the surveys in the first place. In our experiment, the incentive is offered to participants on an unconditional basis. We are therefore able to isolate the effect of incentives on recording behaviour without having to worry about confounding effects due to participation choices induced by the incentive.
It is hard to imagine a real-life survey where an incentive similar to ours is paid to respondents during a survey of this kind. Yet, with behavioural experiments incorporating an incentive component becoming more popular in representative surveys, the question of whether these experiments have a (negative) influence on respondents' recording behaviour is certainly relevant.
Data and Variables
In this section we describe the Bundesbank's Payment Survey and the behavioural experiment we conducted in more detail. We also provide some information about respondent characteristics. Furthermore, we discuss various measures of respondents' commitment and data quality in a payment diary survey that might be affected by the incentives.
The Bundesbank's Payment Survey
In 2014, the Deutsche Bundesbank conducted the third wave of its payment behaviour survey entitled "Payment Behaviour in Germany" (see Deutsche Bundesbank 2015) . The survey was carried out by the market research institute MARPLAN on behalf of the Bundesbank. The sample for the survey was drawn using a random-route procedure developed by the Association of German Market and Social Researchers, or ADM for short (see Hoffmeyer-Zlotnik 2003, on random route samples). The face-to-face interviews with the respondents were conducted between May and July of 2014. The net sample comprises 2,036 persons. The survey is representative for the German population aged 18 and above. Care was taken to ensure that consumers from all 16 federal states were included in the gross sample.
The survey consists of two main parts, a CAPI interview and a drop-off paper and pencil diary. The diary was handed out to participants after completion of the interview. Respondents were also given the option of filling in the diary using a smartphone app, but less than two percent of respondents chose this option. The CAPI interviews took about 30 minutes on average and contained questions on topics such as the ownership and usage of payment instruments, cash withdrawal behaviour, perceived risks of payment instrument usage, and respondents' demographics.
The payment diary collected information on actual transactions over a period of seven days and specifically refers to direct payment transactions at the point-of-sale, that is, all transactions apart from recurring transactions, such as rent payments, insurance premiums, telephone and utility bills. The information collected in the paper and pencil diary includes the euro amount for each transaction, the location where the transaction took place (16 different possible locations including "retail purchases for day-to-day needs", "filling stations", "restaurants", "e-commerce", "payments to private individuals", etc.) and the payment medium used to settle the transaction (cash and a list of eleven cashless payment methods, e.g., debit cards, credit cards, e-payment schemes, payment schemes via mobile phone, contactless card payments). In addition, respondents had to provide information on cash withdrawals in the diary. The diary contains space for up to eight transactions for each day and some spare pages in case more than eight transactions were made in any one day. At the top of each page of the diary, the respondents were asked to fill in the date and then list all transactions pertaining to this date. The printed diary also contains a page with an example of how to fill in the diary, and the interviewers explained the transaction recording procedure to the respondents when they handed over the diary.
Interviews were conducted and diary data collected across the entire survey period and on all days of the week (including weekends and public holidays). Participants were instructed to start the diary on the day following the face-to-face interview. In practice, we see that more respondents started filling in their diaries on Wednesdays (19%) compared to Sundays (9%). To a certain extent, the unequal distribution of diary days might be caused by the fact that the probability of reaching a participant for an interview is higher on some days than on others. However, we cannot rule out that some participants did not closely follow the instructions and put off starting the diary until a day on which they had a transaction to report.
Respondents received participation incentives both for answering the survey and for filling in the diary. After completing the CAPI interview, the interviewers gave the respondents a pen and a notepad to help them make notes on their payment transactions during the day and a package of shredded banknotes as a participation incentive. A monetary incentive of EUR 10 was sent to everyone who answered the payment diary and returned it to the market research institute. All these incentives were paid out to respondents, irrespective of the outcome of the risk experiment. Therefore, they do not confound our analysis.
Behavioural Experiment
A novel feature of the 2014 survey was a behavioural experiment which is supposed to elicit respondents' risk preferences. This type of experiments is typically used in behavioural economics (see, for example, Dohmen et al. 2011; Dohmen et al. 2010; Eckel and Grossmann 2002; Charness et al. 2013; and Awel and Azomahou 2015) . The aim of including the experiment in the survey was to have a measure for participants' risk preferences, which could then be linked to information provided in other parts of the survey, for example on the adoption of innovative payment instruments.
The risk experiment was performed directly after completing the face-to-face interview and carried out by the interviewers with all respondents. Respondents were told that they had the possibility to take part in a brief experiment which would take about five minutes and would not cost them anything. They were also told that they had the chance to win a cash prize. Out of the 2,036 persons completing the CAPI, 1,952 respondents (almost 96%) decided to take part in the risk experiment. The behavioural experiment was conducted using a representative sample of the population without considerable bias in the group of participants due to non-participation of respondents. This makes the experiment exceptionally valuable for behavioural economists who are usually constrained to conducting such experiments with a narrow subgroup of the population, such as university students (see, for example, Charness and Gneezy 2010).
The sequence of the behavioural experiment can be seen in Figure 1 . Respondents who decided to take part in the experiment were given the choice between receiving a guaranteed payment of EUR 10 or the chance to participate in a lottery draw with an expected value of EUR 10 (50% chance of winning either EUR 20 or nothing at all). The rationale of the experiment is that risk-averse participants will choose the guaranteed payment while risk-loving participants will decide to take part in the lottery. This provides the economist with a rough measure of respondents' risk preference. Out of a total of 1,952 consumers participating in the risk experiment 994 took the guaranteed payment of EUR 10, and 958 consumers chose to participate in the lottery (see bottom line of Table 1 ).
To test whether respondents who took part in the lottery and those who chose the guaranteed payment differ in terms of sociodemographic characteristics, we run a series of t-tests. As expected, we find significant differences between the groups. Columns (II), (III), and (VI) in Table 1 reveal that lottery players are younger, more likely to be male and have a higher income on average (for literature on the link between sociodemographic characteristics and risk aversion see, for example, Eckel and Grossman 2008; Borghans et al. 2009; and Halek and Eisenhauer 2001) . In addition, we use the CAPI interview to check whether the two groups differ in their self-assessed risk preferences, their technological literacy and their attitude towards new payment methods. Tables 1  and 2 in the Supplemental data present detailed results by group (available online at: http://dx.doi.org/10.1515/jos-2017-0021). Participants taking the guaranteed payment are significantly more risk-averse and prudent than those who chose to participate in the lottery, which supports the validity of the behavioural experiment. What is more, they are less technologically literate (i.e., less likely to use the internet and electronic devices) and are more conservative in their payment behaviour (i.e., less open to payment innovations, less likely to own a credit card or use e-payment schemes).
We also check for interviewer effects in the decision between the guaranteed payment and the lottery (see the lower part of Table 1 ). Respondents who had female and/or younger interviewers were more likely to choose the lottery option.
Incentive Experiment
Only the risk-loving participants choosing to participate in the lottery went on to participate in the final step of the risk experiment in which the lottery game was played and the payoffs were determined. The lottery game consisted of rolling a die. Participants either won EUR 20 if they threw a 4, 5, or a 6, or nothing if they threw a 1, 2, or a 3. This last stage of the risk experiment constitutes the incentive experiment, which is the main focus of our research. The payoff amounts resulting from the rolling of the die can be interpreted as an incentive payment. It should be noted, however, that the experiment was not specifically designed to test the effect of incentives on consumers' recording behaviour; instead, we "re-use" the second part of the risk experiment, which allows us to learn something about the effects of incentives on consumers' recording behaviour. In a pure incentive experiment, additional control groups would have been included in the experiment, for example consumers who chose the guaranteed payment would have had to role the die, etc. This limits the scope of our study. Nonetheless we are able to provide some insight into how recording behaviour and data quality is affected by including a standard behavioural risk experiment in a survey. The "assignment" of incentive payments
Questionnaire Behavioural Experiment
Step 1: Participation in behavioural experiment Respondent does not participate Respondent participates
Step 2: Behavioural experiment to elicit risk preferences Participant chooses between guaranteed payment and lottery
Step 3 "risk-loving" "risk-averse" "loser"
"winner" *, **, *** mean difference is significant at the 90%, 95%, or 99% level (two-sided test). to consumers was obviously random if the die was non-biased and interviewers carried out the experiment correctly. However, the share of winners is about ten percentage points higher than expected, at almost 60%. Out of the 958 participants who rolled the die 567 won the EUR 20.
Schmidt and
It cannot be ruled out that the interviewers deviated from the instructions and, for example, allowed the respondents to roll the die several times or simply paid out the EUR 20 regardless of the number on the die. If this were the case, this would mean a deviation from an experimental setting with randomly assigned outcomes. It cannot be checked ex-post why the realised and expected values do not match. However, in checks carried out by the survey agency after the interviews, respondents confirmed that the interviewers had actually offered the experiment and that they had correctly noted the result of rolling the die. Unfortunately, this does not constitute a thorough check of whether consumers were allowed to roll the die more than once. What is reassuring is that we do not find significant effects of interviewers' gender and age on the outcome of the roll of the die. As an additional check for the existence of interviewer effects, we re-calculated all results presented in Section 4, after eliminating cases from interviewers with very high winning rates. The results did not change.
To make sure that no bias with respect to observable sociodemographics exists between winners and losers, we again run a series of t-tests (for results see columns (IV), (V), and (VII) in Table 1 ). All but one come up negative, indicating that the composition of the two groups is very similar. We also run probit regressions with the outcome of the roll of the die (win/lose) as the dependent variable and sociodemographic variables as explanatory variables. They broadly support the results of the individual t-tests (see Table 3 in the Supplemental data online at http://dx.doi.org/10.1515/jos-2017-0021). In addition, we do not find any significant differences between winners and losers in their self-assessed risk preferences, their technological literacy and their attitude towards new payment methods as stated in the CAPI interview (see Tables 1 and 2 in the Supplemental data online at: http://dx.doi.org/10.1515/jos-2017-0021).
In summary, the randomisation of incentives worked well despite the fact that there are too many winners. We provide robustness tests below where we will show that our results prevail even after controlling for sociodemographics in a regression.
Measures of Respondents' Recording Behaviour and Data Quality
A key decision we had to take is along which dimensions we want to assess respondents' recording behaviour in payment diary surveys. An obvious first choice is to examine unit nonresponse and nonresponse bias (see, for example, Bonke and Fallesen 2010, 24) . However, we do not consider these measures here as 951 out of the 958 participants who rolled the die returned a completed diary. Instead, we follow the literature cited above in Section 2 (see, for example, Davern et al. 2003; Shettle and Mooney 1999) and look, among other things, at measures related to item nonresponse. Item nonresponse can come in the form of a missing answer for an individual transaction or a missing transaction. We use the "share of incomplete transactions" as our measure of (classic) item nonresponse of the first type. A transaction is incomplete if any of the required information regarding the transaction is missing.
While classic item nonresponse is easy to detect and measure, transactions which are missing completely are harder to examine. Usually, no reference statistics are available which would allow the researcher to detect underreporting of transactions. A comparison of the total number of transactions or activities reported by consumers with incentives and those without has thus been used as an indirect measure (e.g., Fricker and Tourangeau 2010, Axhausen et al. 2002) . We follow this literature and look at the total number of transactions reported for each day and their structure with respect to the payment method chosen (cash vs. non-cash payments) and transaction size (payment value below EUR 5). Our approach parallels Fricker and Tourangeau's (2010) classification of activities into different types, like basic daily activities and other activities.
Finally, we look at the share of rounded values (see, for example, Fricker and Tourangeau 2010). The share of rounded values should be an indicator of less commitment to the survey, as providing an exact figure can be bothersome for consumers.
Results
The results we present are based on those respondents who took part in the lottery game. The reasons for excluding those participants who opted for the guaranteed payment are discussed in Section 1. Out of the 958 persons who rolled the die, two losers and four winners had to be excluded because they did not return the payment diary. One winner was excluded because this person returned the diary without noting down any transactions. This leaves us with 951 observations on which we base our results. Due to the low number of cases excluded, we are not concerned about any nonresponse bias within the sample of risk-loving participants.
Number of Transactions
The first indicator we look at is the number of transactions. We find that winners record significantly more transactions, especially on the first two days and the last day of the diary period than respondents who did not win (see Figure 2) . Throughout the seven-day diary week, winners noted down 10.40 transactions (1.49 transactions per day), while losers reported only 9.84 transactions (1.41 transactions per day). The number of reported transactions is highest on days 1, 2, and 3 for winners, and on days 1 and 3 for losers. This implies that both winners and losers show a strong initial commitment to the diary, but the level of commitment appears to be even higher for winners than for losers.
In order to rule out that sociodemographic variables or the day of the week confound the descriptive results presented above (see Figure 2) , we regress the number of transactions recorded on the variable of interest "WINNER" and control variables. Table 2 provides a summary of those regressions (results for control variables reported in Table A1 in the Appendix). Columns (I), (II), and (III) of Table 2 confirm that winners report more transactions in total and on the first two diary days, even after controlling for consumers characteristics, such as age, gender, income and household size as well as the day of the week (where applicable). The estimated coefficient for "WINNER" of 0.057 in column (I) corresponds to a difference in the number of transactions between winners and losers of almost 0.6 (see also Table A2 in the Appendix). For the first and second day of the diary, the difference between winners and losers also remains significant at conventional levels.
This result is mainly driven by the fact that the share of diaries without any transactions on days one and two is significantly lower for winners than for participants who did not win the EUR 20 (see columns (IV) and (V) in Table 2 ).
In order to be able to attribute the differences in the number of recorded transactions to an incentive effect, we have to rule out that the higher number of transactions for winners can be traced back to an income effect. In this case, winners would simply feel "richer" due to receiving the EUR 20 and therefore spend more and have more transactions than if they had not received the money. If the income effect existed, it should be larger for consumers with a low income than for those with a high income. Consequently, the difference in the number of transactions reported by winners and losers should be larger for respondents in the lowest income category compared with those in higher income classes. We test this assumption by including an interaction variable WINNER * INCOME in our regressions on the number of transactions reported and the share of empty diaries, which allows us to identify the effect of winning on the quantity of transactions reported in each income category. Figure 3 gives a graphical presentation of the estimated number of transactions in the diary week for winners and losers in different income categories (see also Tables 4 and 5 in the Supplemental data online http://dx.doi.org/10.1515/ jos-2017-0021). Winners with a low income report only slightly more transactions than losers in the same income category. The difference is by no means statistically significant. In the middle income category, winners report substantially more transactions than losers (the difference is 1.2 transactions). A Wald test shows that the hypothesis of an equal number of transactions reported by winners and losers in this income group can be rejected at the 95% confidence level. Consequently, the higher number of transactions reported by winners in the estimation without interaction terms can mainly be traced back to middle income participants, not to those respondents for whom a potential income effect is expected to be the largest.
As an additional test we look at cash transactions. If winners immediately spent the EUR 20 they receive (in addition to their normal spending), their amount spent (in cash) during the diary reporting week should, all other things being equal, be higher than the amount spent by losers. Using robust regression techniques that down-weight outliers we show that there is no statistically significant difference between winners and losers in total spending and cash spending (see Table A3 in the Appendix). Although the estimated coefficients for winners are positive, they are far below EUR 20. Again, this leads us to conclude that income effects do not drive our results on the quantity of transactions reported in the payment diaries.
To sum up, we find that winners report more transactions than losers, in particular on the first and second diary day. These differences are neither driven by the sociodemographics of the respondents, nor by income effects.
A difference in the number of reported transactions does not affect the substantial outcomes of the survey or response quality unless the additional transactions reported differ systematically from the other transactions. To shed some light on this issue we analyse the structure of payments for each day for the two groups of consumers below.
Type and Size of Transactions
To investigate whether winners report specific or special payments on days one and two, we first look at cash transactions as a specific type of transaction. Days one and two exhibit the highest average number of cash transactions for winners (see Figure A1 in the Appendix). However, day one also sticks out for losers. Since cash transactions follow a similar pattern to the total number of transactions described in Subsection 4.1, looking at cash shares is more informative. The cash share is computed by first calculating the share of cash transactions for each individual and diary day and then taking the average across all individuals. Figure 4 shows that the difference with respect to the cash share between those who win and those who lose is insignificant on each of the seven diary days as well as for the whole diary week. Moreover, it is sometimes positive and sometimes negative, and alternates for the first two days. In addition, we do not find significant differences in the reported cash shares between day one and all other days of the diary week -neither for winners nor for losers. Looking at these factors together, there is no evidence of a disproportional reporting of cash payments on days one and two for winners.
Another classic categorisation of transactions is by their size (see, for example, Bagnall et al. 2016) . There is evidence that small-value transactions (below EUR 5) are underreported in diary surveys (Jonker and Kosse 2013) . A high number of small-value transactions and, in particular, a high share of this type of transaction among all transactions are signs of good data quality and would suggest a strong commitment to the survey. In our payment diary, the share of transactions below EUR 5 does not differ significantly between winners and losers (see Table 3 ). The differences observed between winners and losers are insignificant overall and on all individual days. Similarly, the differences in average transaction amounts between winners and losers are insignificant for each diary day and for all days taken together (see Table 3 ). Notes: Calculated for individuals with more than zero transactions on a given day. *, **, *** mean difference significant at the 90%, 95%, or 99% level (two-sided t-test).
In order to make sure that differences between winners and losers in the type and size of payments reported are not driven by sociodemographic factors, we run a series of regressions with payment type and payment size as dependent variables, the outcome of the roll of the die (winner or loser) as an independent variable and various sociodemographics as control variables. The regression analysis confirms the descriptive results: being a winner does not have a significant effect on the share of cash payments, the share of small-value transactions and the average transaction amount (see columns (I) to (III) in Table A4 in the Appendix).
All these results indicate that the higher quantity of transactions reported on the first days does not induce a bias in substantive diary results.
Incomplete Transaction Data and Rounding
In the previous sections we looked at item nonresponse with respect to completely missing transactions. In this section we focus on the classic item nonresponse measures, that is missing information on recorded transactions. In the payment diary, respondents were asked to answer several questions concerning each individual transaction. Besides stating the amount, the payment instrument used and the location where the transaction took place, respondents were also asked about various circumstances that might have influenced their payment choice. Up to eight variables pertain to one transaction. Given that all the requested information requires the respondent to read the diary carefully and to remember the actual transaction precisely, this can be bothersome for some respondents.
Similarly, reporting precise amounts in the diary can be a burden for some consumers. They have to remember the exact amount or keep the receipt, for example. Thus, many people round the reported transaction values in payment diaries. In the 2014 Bundesbank payment diary, we see that, on average, about one quarter (29%) of all transactions per person per day are rounded to the next whole euro. Notes: Calculated for individuals with more than zero transactions on a given day. *, **, *** mean difference significant at the 90%, 95%, or 99% level (two-sided t-test). TA is short for transactions. Table 4 shows that, on average, around one in three transactions contains missing information. There are slightly fewer incomplete transactions for winners (33.7%) than for losers (36.8%). Both winners and losers report more incomplete transactions as the diary week progresses. However, the shares of incomplete transactions do not differ significantly overall or for any of the individual days of the diary between winners and losers.
The picture looks similar for the rounding of values. Table 4 shows that the rate of rounded transaction values is only marginally higher for consumers who win the EUR 20. Consumers winning and those losing in the experiment both show significantly increasing rates of rounded values as the diary progresses, under-scoring the value of this measure as a quality indicator. Overall, the difference between the two groups with respect to rounded values is not significant, with the exception of day 5.
Again, regressions with our two quality indicators as dependent variables, the outcome of the lottery (winner or loser) as an independent variable and sociodemographics as control variables confirm that being a winner does not have a significant effect on the share of incompletely reported transactions and rounded transaction values (see columns (IV) and (V) of Table A4 in the Appendix).
Conclusions
In this article, we analyse the effect of an incentive experiment on German consumers' recording behaviour in a one-week diary based on their point-of-sale expenditure. As part of the experiment, participants were asked to roll a die and had the chance of winning EUR 20 depending on the number thrown on the die. We interpret this as a random assignment of a monetary incentive, where, in contrast to most other incentive experiments, the persons receiving the incentive (winner) know that they received a higher incentive than some of the other participants. The experiment itself could thus stimulate a positive sentiment in winners and a negative sentiment in losers towards the survey and the diary in general. Consequently, we expect winners to exhibit a greater commitment to the diary than losers, and thus a differential reporting behaviour. We measure respondents' recording behaviour using several indicators: the number of transactions recorded, the share of cash transactions, the share of low-value transactions (below EUR 5), the share of rounded transactions values, and the share of transactions with incomplete information.
We find that the overall impact of paying an unconditional incentive during an interview or different parts of an interview on the recording behaviour is rather limited. Our results indicate that the outcome of the game has an impact on the quantity of transactions recorded, but does not affect other aspects of respondents' recording behaviour, such as item nonresponse or rounding. It also has a negligible impact on substantive measures, such as the cash share. The low variation between the two groups with respect to the cash share and the share of small-value transactions indicates that the key findings from the diary, such as the overall cash share of point-of-sale transactions and the share of transactions within certain value ranges, are not biased by the outcome of the experiment.
Our results have implications beyond research on incentive effects. To the best of our knowledge, we are the first to look into the effects of behavioural or psychological experiments with monetary rewards carried out during a representative national survey. The incentive experiment we examine was an integral part of a behavioural experiment eliciting respondents' risk inclination, which was performed on a representative sample of the adult population. Incorporating behavioural experiments in such surveys is a rather new and promising approach considering that these experiments were previously often carried out with a non-representative part of the population (e.g., students). Up to now, little is known about how such experiments influence participants' attitude towards the survey to which the experiment is linked. Our research indicates that including an experiment does not negatively affect the survey's data quality. Survey designers can thus include these types of experiments without having to worry about increasing the total survey error of their study.
We were mainly concerned with the incentive effects of the behavioural experiment, both monetary and non-monetary. Whether other features of the experiment also play a role for respondents' reporting behaviour is still an open issue. It is feasible to assume that the design and administration of the experiment by the interviewers could potentially confound and even counteract the incentive effects. More research on these issues is necessary. Notes: *, **, *** mean coefficient is significant at the 90%, 95% or 99% level. Robust standard errors are given in brackets. TA is short for transactions. 
